Kynurenine metabolism predicts cognitive function in patients following cardiac bypass and thoracic surgery.
Cardiac surgery involving extra-corporeal circulation can lead to cognitive dysfunction. As such surgery is associated with signs of inflammation and pro-inflammatory mediators activate tryptophan oxidation to neuroactive kynurenines which modulate NMDA receptor function and oxidative stress, we have measured blood concentrations of kynurenines and inflammatory markers in 28 patients undergoing coronary arterial graft surgery and, for comparison, 28 patients undergoing non-bypass thoracic surgery. A battery of cognitive tests was completed before and after the operations. The results show increased levels of tryptophan with decreased levels of kynurenine, anthranilic acid and 3-hydroxyanthranilic acid associated with bypass, and a later increase in kynurenic acid. Levels of neopterin and lipid peroxidation products rose after surgery in non-bypass patients whereas tumour necrosis factor-α and S100B levels increased after bypass. Changes of neopterin levels were greater after non-bypass surgery. Cognitive testing showed that the levels of tryptophan, kynurenine, kynurenic acid and the kynurenine/tryptophan ratio, correlated with aspects of post-surgery cognitive function, and were significant predictors of cognitive performance in tasks sensitive to frontal executive function and memory. Thus, anaesthesia and major surgery are associated with inflammatory changes and alterations in tryptophan oxidative metabolism which predict, and may play a role in, post-surgical cognitive function.